Polyamine uptake by human colon carcinoma cell line CaCo-2.
The intracellular concentrations of the polyamines are highly regulated and high polyamine concentrations are associated with rapidly proliferating cells. Hormones, nutrients and growth factors that stimulate the proliferation of the intestinal epithelium, increase the intracellular polyamine concentration mainly by activating ODC expression. Other cell types stimulated to proliferate satisfy their requirement for polyamines by increasing polyamine uptake. In the present study, we investigated polyamine uptake by a human colon carcinoma cell line, CaCo-2. Uptake of putrescine, spermidine and spermine by CaCo-2 cells was saturable and temperature dependent and all polyamines appear to share a common carrier. The carrier of differentiated cells had an apparently higher affinity and lower activity than the carrier of replicating cells. Culture of CaCo-2 cells on porous filters showed that polyamine accumulation occurred mainly through the basolateral membrane in replicating cells, while an increase in the rate of apical uptake was observed after differentiation. A significant increase in polyamine uptake and in ODC expression resulted from fresh medium replacement, a well-known stimulus to proliferation; no change in uptake occurred after ODC inhibition by DFMO. We conclude that CaCo-2 cells are able to increase their polyamine concentration by both enhanced synthesis and increased polyamine uptake.